A novel nucleotide found in human erythrocytes, 4-pyridone-3-carboxamide-1-beta-D-ribonucleoside triphosphate.
We report the identification of a hitherto unknown nucleotide that is present in micromolar concentrations in the erythrocytes of healthy subjects and accumulates at levels comparable with the ATP concentration in erythrocytes of patients with chronic renal failure. The unknown nucleotide was isolated and identified by liquid chromatography with UV and tandem mass detection, (1)H nuclear magnetic resonance and infrared spectroscopy as 4-pyridone-3-carboxamide-1-beta-D-ribonucleoside triphosphate (4PYTP), a structure indicating association with metabolism of the oxidized nicotinamide compounds. Subsequently, we demonstrated formation of 4PYTP in intact human erythrocytes during incubation with the chemically synthesized nucleoside precursor 4-pyridone-3-carboxamide-1-beta-D-ribonucleoside (4PYR). We noted preferential accumulation of monophosphate of 4PYR (4PYMP) over 4PYTP as well as a decrease in erythrocyte ATP concentration during incubation with 4PYR. Both the 4PYR phosphorylation and ATP depletion were blocked by an inhibitor of adenosine kinase. Plasma concentration of 4PYR was detectable but very low (0.013 +/- 0.006 microm) in contrast with the high daily urine excretion of this compound (26.7 +/- 18.2 micromol/24 h) in healthy subjects, indicating much greater renal clearance than other nicotinamide metabolites, nucleosides, or creatinine. We also noted a 40-fold increase in 4PYR plasma concentration in patients with chronic renal failure (0.563 +/- 0.321 microm). We suggest that 4PYTP formation in the erythrocytes is a hitherto unknown process aimed at sequestering potentially toxic 4PYR in a form that could be safely transported and subsequently released and excreted during passage of erythrocytes through the kidney.